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(57) ABSTRACT 

An organic EL device and a method for manufacturing the 
organic EL device are provided which are capable of pro- 
viding a high rectification ratio without a decrease in a 
throughput in manufacturing the organic EL device. 

In the organic EL device, device main components having an 
anode, hole transporting layer, organic light emitting layer, 
first cathode, and second cathode are formed on an insulat- 
ing substrate with oxygen existing in an interface between 
the organic light emitting layer and first cathode. 
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■ ' ^H2At ad^.w^Aj'9ra -sffi ^ »f?uiff as« 4= sib S7i a; 

S3 7is m #7i S7i ggwat m g= ssj Tiiaofl^ ©w&r ^^w- 
as? 

s in si fijAipjoii m el ixjej ^ss. eai^fs ass. 

•f • 2 «*fe « BSSi .4 'a«|liUf| [QS SSr,sA(|)j| EffEk.^71 EL .4*21 a & WB3 SAJ^j- 

S,4& e B92I ^.AIOIKHI 0>5;..S-7I EL :<iXie|.. g«. ftgg SAIffe ^ae. 

s ?s sth uia&mM aojji= ssHw.s^s now, 

aoB. " B * s "!"' n * s&oiw, ° 7| H - ^2i'- ^pi* gift aoi'xi^- ssBif EAj&fe 
■ : s •?& stt ura^i'SAi soots si?uig £ai$k= aors . 

£ 10S. SS S7I EL 4AT2J SA|tf}£ JHSE. 

£ IIS S2H2J S7| EL iJ|2| ^Sl SAlWwBK. 
<£S2| -aofl CHtf &<£> 

1 : PS S3 7li& 

2 : 2R 

3 : 23 <s^# 
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4 : £71 V9* 
5a : Hit 13 
5b : KHI2 S£ 

6 :. SS 

7 : a 

10 : £71 EL .iXf 

11 : §71 

12A, 12B : SM XlflOl 
13 .:. 7|» XI73CH 
1.4 ':. AIS 

:.is u*a asa..-.'. . 

16 : dfsfc 7tea 

17 :• ?l± Sfl.sw 

18 l-Ste jjW1= 

19 :. m^-ss^ jippi 

21*,: WJ'Si 
21B : SH4 Sg 

st sat a*at eta 



» 



.S £7| S78 WCa;. &lectroJuiii)n88<^C8).i7J.a ii : ^5. 2fb 20li mil 4:7f£1 

53 .SifcS S)01£ £7J SM^SH* S^§ ?Ulo>2 □ £71. AKJI2I TflSOfl 

ir^s ssma sfe £7! -a* «ii,3*KPi«j> '^71 a. jug s^apio. 

-sst'aras sai^m Ai#aB,eL .ixiei ftftSB* sti a ^3 r .?H«ai : sip-.. .Si-tog saisi 

•7fB?5ij.^oii «5Hffi rra s^ ^g*^AS' atsM ^ 

s.«s si 4<mm^d«- a as *««-(53)«i «sa £?i Brn*(.54)sh £7l vv«{si}tiiM sfes 

JJ A/bl (aluminum .tlthluo): -.•SB- OHTOa S^^sS^Wift-S^^.^Xh -5fi£f,. S...£2|Sa. 

s owns at5?i»sstt*M. •« as? -7is(5i.i2h 13(57). AouifinngwsK&.Bm^tso?^: 




.._ _ _. ^SOf _ . 

m. L ^m.g^m:jmm si0;=- S7i.a,S7jsi naoi ii&iWfcsoi; 
) -mam*- «**a.s .^ssr&ts^iBiH; ih4£i ew ixtsssras&issw m 




TiiaoflAiai S2J-3 ^jEH'gh-. sfthsj . w^spfi- s^w. 0=4*21 x^.&^ii.ism^s HuspiLt ±s§as 



soil «c» -^fH a ass sis sam stow ste 201 nam*; oi*?h tf°s>w ¥s.;<5W7f § 
301. swan,. s^(55)f3f Sf^(54i ajbisi &qpi '41 sin, ojsat £7| a ixiej. a?s 

£7i warns a s^goi ass 7te *§*i7iiMAf: a*gs*.*na □ £7i.a .i^a 

^SAi?|H 2iCF. #71 fflAlS £71 a iyWIlfe, E rtOfl EvMS HKF 1101. , £71 715(61)/ £HI 3IB 
(61) #H SSHD1 ITQS 0|?GJ2 ?R(6?), (JUSAi 33 2* .^3012* Sf^(62)^HHI W**S. 
54(5 h= i^a MgAg(ea9naslum 8irw9r)g S«l5r=' ^ LlF(Mthjum fluoride) 3 

Al( ft ^Jnum)o| 1 0WaB M iW« " «ff £71 5>(63)0f ?bl*f2 3fc (64), 3 iXJ 
a^S(^. SR(62), £71 SK63), S S^(64))S UV «SS; ofetHS- 38 4*1 
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SO. 

ifSfg 7fc*:g SStffe 7hi& 3SS 01 7h£0i£ 7h&(02. N20 §)2J- til 

tt^S 7te(N2, Ar, He §2| 7^)2) S# 5*SW 31Q. 01 d~£^ 7h±2| D.l 

LH7CI 0.2XS £2301 21Q. CH7IA1, 01 S4T *5B£, ^» £±gO| S3 715(6 

1)01. 5*f gtft3*a 51933(66)71- 3 UWQfl SgBOl 2!ir 5a-0»tf SStiiS S3 gEHMAI 2- 
BSia. 5£t 7ki«| QfCQi Qi^ef g^|g || t|||jj W stJ . ^ =e|-Q3 H « tflfcHS ££'£12, UV 

msm sm ai»4Xi(65)7i- s&eioi ass sams a^as 4^san sick 

•«W 221- 3J§- ?301 2|«L U= (62)21- 8^(64) AWIWIA1 □ LH¥W SW7t gntfeSM 7)2!SKH 

cffijoi jf^ftfon sHHEls, 3 awe &at#. siss tmsio\ 23£t 7wi?o a?i ohschi, s* 

3(62)21- §3(64) AFOfe S3 £Bf£- «I?ISCH #?l EL £A>2| ^§01 *F£KJ7|| SO. 

•SOTS'. US »?H 8 11 -3125802 3MH| THAIS 371 EL ±7m W5Sfe 9H(«& C|-g2J- 3TS SHI S0| 
SILK 3. 0| 3M0I THAIS &@Qfl 2JO|A)=. 2,'XKHI 7l2J*ffe 23(62)21- S3(64) AW 1 21 &q§ 

7mz &£tn nmm 2i7i imam, S7i el ^21 as. e*Ai?i*i okjshai 2 

... J|gNlflUtt£ife. 3* . 

•«*. oi £mos jhais sajoj slows, wsspi son #tKg 7^21- uidtKg 7^21 7^9 sgj 

SH2. □ tfSI-g 7f±§ OlSSKfl 33(62)2* S3 (64) AK3IM 2AT.1 H»MtlS.m #71 a 

±A12J ^§01 .i^EIH 2JP-. Oia*^ S#0II. S« «3HS1I-312580S 5S2| 0029HI THAIS 

ut-ai-. aor, #71 el .±7521 1= (64)^ a leowi. ses assi '£2?n Eis* «}»aoi oia^ 

■#HI7» 5HA|£^ SKflO^ *H!13.. S^(64)S| ^Qfe «K7I (DISW. ^7I EL ^AV2| 

J82-4s*S.PH WOW7II EICH. S7fEI»W a^SFOI &^a?|| SO. ' " . 

i»W <V$OW affr JfiS& Jffl 

EH.SDIIAJ, #71 EL ±X|£J 33|2A|5| MtfgHI. e±AI?IXI U SStilS X1lSlt'4'2i= S7| 
^ EL ±Jl «• 3 fll5-.»BJg : I|l5S^ 201 & *t£$i mmu. 

•SjCHS 1 SPI S**l& 

rfs 7ia ^oii s*#s ^a. a^ei s.^. a &^* «gAi?i7i sim ai^sis am 5 
"e-*S2i 3312- afem hes, 

'4dilE -I 3H2I S7I 5«*te' 

^s^j? sroii ?a ^.-3aifa s.^, #?i#. at s^-f - flitpi?!?! ;*jtii. *^as 
;'S S[f r ffl2 ^7i#2f ar azzw mm.x&i sesjof sjs #71. bl ±m7\ 

) M irse^ j«3. si won iDS2, . . 

5JCHS 1 MSI #71 Si^fe #?|#; 

■• 

1 ^ SiSei gf=, S7I#, 2 S3* 8SAI7I7I A|:SaS 23 5 

f ci «g ?i2, -*j>!2i soil s^aa #7i*3i s^sfe sin urei tf§oi 7312 s 
au 1 . 

isw msoiiAi. a©^*f ac e §=3 « c„„ 7h ^ m 100nina | O . 

i*lS_ £, Jl. 4 -. EH ° 0i,iy ' 512 7i 5^ &w tim a^w°j s.^, sioie silf2j #?i ar&*s 

SSISfe ^71* 9| g^i:SS A»sra SSAI9I7I *m %?\ EL ±Xf m B^0| »«S|EH. 

as oiaoii, ^71 §*i sisoi was is 70s 25 s^oi ^o>?a a±s ch7i 
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°>mM 4»7| #71 §3 e»£| ^300 StfSD. 

e sj^sj ms ghsoi r&sg. as 7isgo« sag sa .^»« a±iej g^-, »oi£ i thsj S7i g^S- 
wssoi msaa. oi gas. 

aajis^HHi sasMi *, sri ggwi wi saaj- 4Hmi **#o S may 

-laihfii^mafir 1 " 1 *• **** « 

EH7 JgW-SXme #71 35 SflUUI tf^ 7|i£ ES*K3( #71 04 7f£g #j?| ,W1 g^aj- 
.4*71 §*l ^fi ?# a^lS «3S|7| #71 Sifc§ CH7I2KHIAI #71 flll g.= goi J9I2 

s*i2j ?a ^a a^ss as ajs*km sssfe sss s^isuo. 

LH«DBAl/U[gS!*^ 2=£ §32j °'-=)B7F 2Chm LHAI IDOnmS]- ' ~ ' "~ 

pf'gc§jcf 2 ^^' tfi 7 ^- 7f SSEIOI SS &XILK. #£21 ^eSffl! 2 x 10'lH*I 1 x.10 T HFi 

■ktt u^s? ass a» g*r ssct as ahseis- abio. 

.?ris? saw lkl °7i KBto s^ajqim hh»i! »i' gfe ^2j.^a *«a;tfe§' aa .7tF 
.•#ofl saaof.- <sfib= ^7i grsrezF ssawioii s*jsich, Jussi a-EHb^srasa. 

rna;, S7i .afw#a s^Ajoiofl Bixia ?jias:-5*fe ±x*2i -5Bi ?aa±gbi sag! 
§9 7isoi a5..s*f &*\um soma.. as #£H7t s73a.11, as£ yu&v-sssioi *±jv&>\ m 

[tfAIOllJ 

^ n 'I-,^ 1 ^ M '^^^^jF EL iAK1Q)S, SB| .?!B#aS .7|#, 

^hsivll-N. N' -bi'sO-raphthy I )-'(■!> I' -b I phenyl -(4, 4* -dloalnB)])- S2S 7^£|Qf S3(2)4HHI 
■*Sw= s.S ^#(3). A)a ((tr:is-(8-<wlnollno!ate.aluminLW coiBplexJJS -?S£|p| g£ . ^#(3) 

,3 SR< S 1 w(«M*fli «&^fVW/3 ^SwSM' 

li^f^^ Sf.^2ra ..9W£ u^ f 4= SOI; S7I EL ixra «soi asach a*? m «3 -f5«m- 

JS«!!S8S IH^a Via? * IDr * w 48 §01 ' • « W*** - 41te W 
v4=q?Hffi was ..atoioi. nay am raft jto^wS rsiliwfl, ffla ill 

^(2)2J I3WIAI aOI S7I aiBTHWTIfiCh ^ * - St - : ^ 



^"W. E 2B0fl £A|@ BEf JOL 4S#(3) 2 S7I S»#(4)0| .2,^(2)6101 ^*WSS 
SHe/SS 4;^ nBS lOOmsSJ o-NPD 1 ag**^e 85IS3 MH(H|1 HM) 9j v ^ xng S A|%s 
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ce ieiss! asam *£W as s*r §*ilHihi *i*i*K)i, sbj= ajnara*r ± 
±£ »g*o. cum. aa is 7iso)oi as ssr§*imoi asa*oi, as s*r s^ilhsj as 

£7i 2 x 10 4 W±i|-OI §0HDW S7I7* 8718*. MS= 7igSC|-. 

0801, H 1 2SLH21 a-NPD 2J §*T *£?r 0.3im/sec£| «*£7> SUPW 7W =£71- 

woia*, as gar &*h g^oa oiei itjs mil JH^aoi <i-npd si 4401 ai^bii. st $nt7» 

SOnm Oil SSHM /SEI^h WSHCH ul*!0| SSSQ. 

□SCW, - »AKT »B®£. 12 fiMLHSJ Al*a g*f ^£71- D,3n»/sec2J SS.lt MMKI 7FS g 

EPF 35 g*f S*|2| gWH-Oia Aja?K3HWSaOI'AI*2| m*fO|..AI3SIL ^ 5N 

yisstm ofl issue- ^Ei^ sraaoi m*foi ssso. 

os of, s m eais uKt-srai. 7iso)s as 25 e*r sw(20)lhs oissk*. as s*r sxiw 
s^sm. as aaw sas gas. £ 2oou sais ui-su- aoi, S7i aa-awgoi aim g^(5A)g 

'7 s' aw £ais tier aoi, as »*r s*i(2m=. s?i(ii)(gnn, *5ioi)2i mm mm xi'xi 

CH02A I ifB). &7IOIHH #*WI TO XIXICH03). S7l(l1)Ul fixIS AIE1(14), 

81=22 A|Ei(14)2| 8*1.8 HlOmSCI A>#£l= ^S*(I5), S7|0n21 21¥0fl ¥*TS &± 7\± 

nvsy. s7i(Ti)2j si^ou ^arEioi d'i ^^roBj^^Ei 7feb £3..$*ki7).s sssmai 
■A>sa.= 7h£ mdi2a8); a 7^ moK(ie)2i s^khi «*ia oha-p Hoi?r(i9)*-'2ue!o. 

aS S*T 3*IC20)2j S7|(11)0flAJ, *|ir 7t3 iiCDISAIUM S«*a AILI (aluminum, lithium), fag 
mtstiz §2tM3 ag(21A)W fl^- 7ja.ii(DIStAl9)(H"fftt ,, S^a- A I (aluminum! lag. 

•W^(Z0)2J-S3l(T1-)a-SaB tfA 7^9. S«S'0H±Hia* »I(19)M '■^■WOISD; 3.S 
S*T §*l(2u)2i g7l(1l)S*Ei 7fci§ aS. S£7F 4x10:" IW;0ISf?F .'AT.SOfl,. 

■:|^^£7FjS.4i»?8iS2| HStJ «£7h 5J£1 SSS fflOitCl;.. Cfgsi. g7l(H)2|, 
.Hil «*}Sj : : /3Ei(«)£ >:g ^»S..AiEi.7g^:05)g orSAia^SAH. 2£B0i AfLi£J : ii|«tO| A|S|£| 
i3 y ..5|2J ^HI7i- Sf 'GQmPIr 1! till- 7dEi(14)g ^JSsld AlLiSJ E|*fS.SSSjD. 

LmZM. AILIS OWOiS 358 V §^(5A)S ^71 ^&*C4) 4HH SSSa. 

Em®S.. S7| a-^*(14)3t Sll S^(5A) M0\2i TUSDfl 5Ea , H£# *h7l ffiffl. H± 

. as §*r s*i(20)moii • £a . 

71(1 1).S EST! ad£ 7k!s9 DH^-is? S7|(19)S JqiWSm n ±mp\ V 10 SCOI(Standard Cubic 
Eentiroster per fetlnute)D| £JE« HQ. 01 OH, S7I(.I t)LH2J. 2 : S§.4x.J0'2: SttilKJID-. 2f 56!*^ 

^^st sefg.. 57393 a± 7Fi=.s7iof)Ui£i a soi txicf* maoL a apra-S7i(ri : )^ 

•fi/sj gar ^^.O.ilWsBcSI ^£7K^n3£§ 7W-SE* HOtth-*. W(14)g 5»g»H» Al 
SJ ffl.*rg A|SttHl. Si2| Sf 200nm7i 1 Oil, flET04jg *fB9KJI EI*T# SS*tQ. 

iffEFAj,. AI*S 0W0ia;.JEil2 g=*(5Bj£ £ ScOil .LiElW.»a ITOi M\ g^'(5A) .^OO-SSSCl. 01= 



) 




£SOl 2FSfi-^ntF'»a-4S«jcl7l tlHgtHb ai2.M^(5B)21 ^£SAI asg:..oi»oiLH-xn «&e» 
4tSftt tim itQL §5101)521. t*£ 7^21 £EJS S7I ^#C4)21- »1 ^(5A) AWl'^ HaiHW-.tf 

■isph-aasisa oi saa. 7^= a7i-.vita(*)ai-ni a^'cnx-AKua-vsnHM srstj 

-.SflS 2W"»ta.,a SB ^7| ^S-«(4)3hfl|1 S^(SA). A10I.2J 3flB2| SW^I S 

EhSSS. ?S S3 ?IStJ)0| £ 2dOii L|E>tf UBF SfDl- «*S! aHi(Ol£A|.a)LHS oi|ga : 
''(.2)., 8»"4>*«(3), "7 " " " " 

sas oi*Qia a (7)0! 

^A>.-?. ^SRig £5»h= 

stu! (ib> ?,^t2). ss 4£*(3)... s7i aa*w» ai a *«2 a^aoa'ae ±» 

. 4^ S7| EL £XFO0)g 12of7f SSOilAf, ±7&.. ««« ej-SJEhAI?!?! «5h0) a-±7K^7l WS" 
;*t4)3tt W1 S5f(5A): AI0r2| ?«30il 5t}SJ£^.Sl= SS 0IS21 U£ 7hi2|. 58ICH -.SV' W 
S-»(2Q)2J .S7!CM)M Xttti #3 §3 715(1 )3f SfBD 3S0I S*!S xHS 4=^a7J m£0|. 392 S" 
1 AI2.K0I SOrS « SICK 

esjfl leraiEi »^7ia a^bmw. s flAionai S7i a ^akiojs ^5^^7l 

Oi 2J*a ©71 EL 4^KlO)2i gft »gO| *SSCh °7| a iW(10)2i i^(2)2i H2 g=(5B) 

AlOIOil $S«F agf2f 2i?l*J-«S^ ^»0| 0i=0i2Cf. &.>£2 SSJS 2imD0|D. 

£ 4fe S S^o) ^AlfflltHI fffa S7I EL 4:^(10)21 §S §S* Htm □ai^OICh. 400ni»£J Hi 
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s- \s s?s a-oi ei^fsa. a*?£ aus ssm uehhsjh 2!?i s^s ?is stsog uerhsd. oi 

7IA1, 8V2J 91«tF 2!2.DflA|2J 2J«t,f E« -|r'0fl CHt/ BV2J £gtf S2J(WAi21 £S"gJ 2# If '21 HI 
S §Sfci|(lf/lr)3Ai SSJglQ. 01 ^SSS^Ei ^mt 215 *lr"3f ?|2J £gX| SPI DISOI. 4.0 x 

id* sis g ssg w 4= situ, ggy aw * actfe 3101 sraaaQ. 

£ 5=- UHaweAf, All! §^(5A)2J *J2* ±r± 7f^2j ggfOI SaaOS 2* JE|2|6f2 S ^A/0110iA) 

sths ^sj amioii 21*11 xasa &>\ a ^ss ueiyi uai^oo. 01 as 

£S¥8, HiaiBUHIAJto. 2}SJ# SSf« 2!3HT IK SJgtf 31? 'Ir'^ SS^l [[Hgw. 6.8 x 102 EhS 

•« a i g^(5A)2j sstjosw, a i ssuie 7*^ 2101 %stmo.. □ 01° 

g.ffl 1 h^(SA)2J £+<b 3h4i2j ££JS »&#(4)jU ft 1 S^(5A) A|0|2J ?)ISLH(HI 

4= SW *H31 371 % \ g^(SA)AWI2J WS2J «8|#«3« * 501 iW 

UHSQIQ-. 

-ripkEgisw soi imsofl, ..gra-dMOffli m i ©^(SAi-AHJisiJugcm tf^jvsaHjij s^n^ois. 




S^*i 3^ ^oBS 4= 2iQ£ 2» SraSKC}. K-Bg. ^*K«g"§ simsfe. e 

wis lei-lh^ aioigoia. s 7g yuaoaoitAi -?*«a s^uis uo-a aioigojo-. uiaoisiy^:^ 

.21 iHi 2i«0| "2 x JO' 4- LHTq I x I0"2J g^l? 9!CHLiAl figi HH i??IS/ S 70« UEfU 

£ 60i|AI, EJ0ISLH21 -'OIQier ^±21 g/ci0l 2 x 10* ITkiifS fiSEfU ^tm g^HI=.3- 

•X..10* 2J 3Sg UEH«Cf. ^AlSITll, OlOia No. 2S 6.^21 ¥«.sm'QI 2 K tO* ID^&S iSEQ 

era s.SHi^ 2 x io' °i g^g Liey<D. qiois mo.3s «t±°i grqoi 5 x 102 m^ars ^s 

SJil ^112 SSHIS 1 x 10' 2? g^M LIE^CI. 0lO|?y Na.4& 4+^2] J-» £js?0| I x 10* iffiSf 

•s gs&m ?era ssui= 2.8 x irf 21 s^s l^q. oih: ssoi= *d. 

ffief* s 7MAL EiioiBm2i owia n 0 ,is i+ibsi ijig smai 1 x 10" m^k6m ^sio s^uis 3 x 

;iiEf 'jwa myto. sa^ct. owis. no,2& ^21 gr.sioi-2 i ra^oAirs-'tf aaia 9.ta 

UJty e. SfitJI-'l -r5B= : 45 SiLh'. 

S«J D U^fe^S 2 LS9l ii^ 2 * sw^ 2 x LH.71 i x id- 1 ©^im. -.g.9is:aom 
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